Cloning of rat alpha-fetoprotein 3'-terminal complementary deoxyribonucleic acid sequences and preparation of radioactively labeled hybridization probes from cloned deoxyribonucleic acid inserts.
Double-stranded complementary deoxyribonucleic acid (cDNA) was synthesized from rat yolk sac alpha-fetoprotein (AFP) mRNA, inserted into the PstI site of plasmid pBR322 by an oligo(deoxyguanylic acid).oligo(deoxycytidylic acid) joining technique, and cloned in Escherichia coli chi 1776. A plasmid containing an inserted AFP double-stranded cDNA with a contiguous poly(adenylic acid) [poly(A)] segment was identified and subsequently employed in a new method for preparing AFP-specific hybridization probe. Following an initial digestion of the AFP plasmid with HindIII to create an open, recessed 3' end, lambda exonuclease III was employed to remove the DNA strand opposite the coding strand of the cDNA insert. Oligo(thymidylic acid) was then annealed to the poly(A) segment and employed as primer for E. coli DNA polymerase I to synthesize a 32P-labeled cDNA copy of the AFP coding strand. The single-stranded cDNA product was easily isolated by sedimentation through isokinetic alkaline sucrose gradients. Hybridization with this AFP-specific cDNA probe showed that the yolk sac contained a 6-fold greater concentration of AFP mRNA than that of the fetal liver. AFP mRNA was also found in the normal adult liver, but at a much lower level than in the fetal liver. The concentrations of AFP mRNA in Morris hepatomas 7777 and 8994, however, were significantly elevated to a 2- to 3-fold higher concentration that in the fetal liver.